General
All air-sensitive experiments were carried out under an atmosphere of argon unless otherwise noted. IR spectra were recorded on a Nicolet iS10 FT-IR spectrometer. 1 H and 13 C NMR spectra were recorded on JEOL ECX-400 or Bruker DRX-500 spectrometer using tetramethylsilane or solvent residual signal as an internal standard. Optical rotations were measured on a JASCO P-1000 automatic polarimeter. HPLC analyses were carried out with JASCO instruments (pump, PU-2080 plus; detector, UV-2075). The enantiomeric excesses were determined by HPLC using Daicel
Chiralcel OD-H (25 cm × 0.46 cm i.d.) column. Elemental analyses were carried out on a Vario EL III Elemental analyzer. High-resolution mass spectra (HRMS) were recorded on a JEOL JMS-600 mass spectrometer (EI) and a Hitachi Nano Frontier LD spectrometer (ESI). UV-vis absorption and photoluminescence (PL) spectra were measured on a JASCO V560 spectrophotometer and a JASCO FP-8300 fluorescence spectrometer, respectively. The absolute fluorescence quantum yields were determined using a 100 mmφ integrating sphere JASCO ILF-835. Circular dichroism (CD) and circularly polarized luminescence (CPL) spectra were recorded on a JASCO J-725 and a JASCO CPL-300 spectrometer, respectively. The value of g CD is experimentally defined as Δε/ε = [ellipticity/32,980] / absorbance at a CD wavelength, and the value of g em is experimentally defined as ΔI/I = [ellipticity/(32,980/ln10)] / unpolarised PL intensity at a CPL wavelength. UV-vis absorption, CD, PL, and CPL spectra were measured in a quartz cell (light path 10 mm, 1 mm, or 0.1 mm). TLC analyses were done on silica-gel 60 F 254 -precoated aluminum backed sheets (E. Merck). Silica gel 60 N (spherical, neutral, 63-210 µm) was used for column chromatography. A hexane solution of diethylzinc (1.1 M, Kanto Chemical Co., Inc., Japan) was used for the enantioselective addition.
Tetrahydrofuran (dehydrated, stabilizer free) were purchased from Kanto Chemical Co., Inc. Other solvents were purified and dried according to standard procedures. The spectroscopic grade solvents for UV-vis absorption, PL, CD, and CPL measurements were purchased from Kanto Chemical Co., 
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Synthesis of chiral fluorophores (R,R)-1, (S,S)-1, and (R)-2
Synthesis of (R,R)-4,6-bis(1-(pyren-1-ylamino)propyl)dibenzo[b,d]furan (1)
Scheme S1 Synthesis of (R,R)-4,6-bis
A mixture of t BuONa (180 mg, 1.9 mmol), rac-BINAP (39 mg, 63 µmol), and Pd(OAc) 2 (7 mg, 32 µmol) in degassed toluene (4.0 mL) was stirred at room temperature for 30 min. To the mixture was added a toluene (4.0 mL) solution of (R,R)-4, 
Synthesis of (S,S)-4,6-bis(
According to the same experimental procedure as the synthesis of (R,R)-1, the mixture of (S,S)-S1
(87 mg, 0.31 mmol) and 1-bromopyrene (260 mg, 0.93 mmol) in the presence of t BuONa (180 mg, . IR and NMR spectra of (S,S)-1 were in good agreement with those of (R,R)-1. (S)-Configuration of S4 should be constructed based on the stereochemical course of the reaction reported previously. 2 The enantiomeric excess of (S)-S4 after recrystallization was determined to be >99% as the minor isomer (R)-S4 was not detected by HPLC analysis using a chiral column (Daicel Chiralcel OD-H; 254 nm UV detector; eluent hexane/i-PrOH=90:10; flow rate 0.5 mL/min; t, 15.2 min for (R)-S4, 19.5 min for (S)-S4). The retention time of (R)-S4 was determined by using rac-S4
Synthesis of (R)-
prepared by the reaction of ethylmagnesium bromide with S3.
To a stirred solution of (S)-S4 (0.30 g, 1.3 mmol) and triphenylphosphine (0.41 g, 1.6 mmol) in THF (12 mL), a toluene solution (ca. 1.9 M) of diisopropyl azodicarboxylate (DIAD: 0.82 mL, 1.6 mmol) was added dropwise through a syringe at -20 °C. After the reaction mixture was stirred at -20 °C for 10 min, diphenylphosphoryl azide (dppa: 0.34 mL, 1.6 mmol) was added dropwise to the mixture through a syringe. The reaction mixture was stirred at -20 °C for 24 h, and then the solvent was removed under reduced pressure. After crude product was purified by silica-gel column chromatography (Silica gel 60N (80 g), hexane/dichloromethane/ethyl acetate=5:1:1), almost pure
) was obtained as a colorless oil and used directly in the next step.
To a stirred solution of (R)-S5 (0.30 g) in MeOH (10 mL) was added 5% Pd/C (46 mg, 15 wt%) and the mixture was stirred under H 2 atmosphere (1 atm balloon) at room temperature for 20 h. The reaction mixture was filtered through Celite to remove Pd/C. After the filtrate was concentrated under reduced pressure, (R)-S6 (0.27 g, 91%) was obtained as a white solid. 
(R)-1-(Dibenzo[b,d]furan-4-yl)propan-1-amine (S6)
Synthesis of (R)-
According to the same experimental procedure as the synthesis of (R,R)-1, the mixture of (R)-S6 
Supplementary spectral data
PL spectra of (R,R)-1 and (R)-2 in diluted solution
The maximum PL wavelength of 1.0×10 -5 M toluene solution of (R,R)-1 was in good agreement with those of 1.0×10 -6 M toluene solution of (R,R)-1 and 1.0×10 -5 M toluene solution of (R)-2,
indicating that this PL band should be assigned to the monomer emission of (R,R)-1 (Fig. S1 ).
Fig. S1
PL spectra of (R,R)-1 in toluene (1.0×10 -6 and 1.0×10 -5 M) and (R)-2 in toluene (1.0×10 -5 M).
Unnormalized PL spectra of (R,R)-1 in different concentrations
The intensity of PL band for 1.0×10 -4 M toluene solution was larger than that of 1. 
Determination of the concentration for the saturated toluene solution of (R,R)-1
The concentration of the saturated toluene solution of (R,R)-1 was determined by 1 (Fig. S3) . 
CPL and PL spectra of (R,R)-and (S,S)-1 in THF
The switching of CPL band by increasing the concentration of 1 was also observed in THF (Fig.   S4 ), although the efficiency for the excimer formation should be higher in toluene than in THF. 
Concentration-dependence of CPL and PL spectra for (R,R)-S8 and (R)-S9 in toluene
The PL and CPL bands of (R,R)-S8 1 in toluene were observed in the same region regardless of the concentration (Fig. S5) . 
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The PL and CPL bands of (R)-S9 4 in toluene were also observed in the same region regardless of the concentration (Fig. S6) . 
1 H NMR spectra for concentrated solutions of (R,R)-1
No significant change has been observed in 1 H NMR spectra of (R,R)-1 in d 8 -toluene with different concentrations (Fig. S7) . 
Spectral data for (R)-2
For mono-pyrenyl derivative (R)-2, the maximum CPL intensity was observed in the monomer region even for the highly concentrated toluene solution (1.0×10 -2 M, Fig. S8 ), although a weak CPL band was observed in the excimer region. The CD and UV-vis absorption spectra of (R)-2 were in good agreement with those of (R,R)-1 with almost half intensities (Fig. S9) . 
Single-crystal X-ray diffraction analyses
X-ray analysis of (R,R)-1
A single crystal of (R,R)-1 was obtained from vapor diffusion of hexane into a diethyl ether solution of (R,R)-1 and was mounted on a glass fiber. All measurements were made on a Rigaku
Mercury70 diffractometer using graphite monochromated Mo-Kα radiation (λ = 0.71075 Å). The data were collected at a temperature of -50 ± 1 °C to a maximum 2θ value of 61.3°. A total of 744 oscillation images were collected. The crystal-to-detector distance was 45.00 mm. Readout was performed in the 0.137 mm pixel mode.
Of the 28146 reflections that were collected, 8084 were unique (R int = 0.0833); equivalent reflections were merged. Data were collected and processed using CrystalClear(Rigaku). 5 The linear absorption coefficient, µ, for Mo-Kα radiation is 0.757 cm -1 . The data were corrected for Lorentz and polarization effects.
The structure was solved by direct methods (SIR2011) 6 and expanded using Fourier techniques.
The non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined using the riding model. All calculations were performed using the CrystalStructure 7 crystallographic software package except for refinement, which was performed using SHELXL Version 2014/7. 
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X-ray analysis of (S,S)-1
A single crystal of (S,S)-1 was obtained from vapor diffusion of hexane into a diethyl ether solution of (S,S)-1 and was mounted on a glass fiber. All measurements were made on a Rigaku
Of the 28325 reflections that were collected, 8126 were unique (R int = 0.1129); equivalent reflections were merged. Data were collected and processed using CrystalClear(Rigaku). 5 The linear absorption coefficient, µ, for Mo-Kα radiation is 0.755 cm -1 . The data were corrected for Lorentz and polarization effects.
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Theoretical calculations
The theoretical calculations were performed using Gaussian 09 program. 9 Molecular geometry of (R,R)-1 was optimized using density functional theory (DFT) calculations at the B3LYP/6-31G(d) level of theory. The single-crystal X-ray structure of (R,R)-1 (Fig. S12a,b ) was used as a starting point.
The optimized molecular structure of (R,R)-1 exhibited almost no intramolecular stacks of two pyrene rings, indicating the structural difficulty for the formation of a stacked structure (Fig. S12c,d ). 
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Table S1
Cartesian coordinates of optimized ground state geometries of (R,R)-1
E (au, no ZPE) = -2113.05671079
E (au, ZPE) = -2112.311969
Number of imaginary frequency: 0 
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